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LEVEL TWO
USING THE TEACHERS' GUIDE

The lessons are grouped by topic - counting, place value, etc. Develop the
concepts for mastery: Classification, Patterns, Number, Addition,
Subtraction, Multiplication and Division, Place Value, Numeration, Using
the Operations in Problems, Fractions, Geometry, etc. Then repeat lessons
or use more sdvanced lessons in any order to provide repetition and
practice No specific scope and sequence is provided because mastery of
foundation ideas is the major gosl of this level.

5
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LEVEL TWO
INTRODUCTION

Coming into this level students will have had work with:

—

. Number concept development
2. Meaning and use of the four srithmetic operations
3. A basis for place value representation
4. Problem solving
5. Recognition of 3D and 2D geometric shapes
6. Logic
7. Graphing
8. Measurement
All of this has been introductory, end, in order to continue with the

children, you must do some assessment of this development prior to
starting.

While emphasis is on mastery of each concept, it is @ good idea to
periogicelly build in an sctivity that reviews all concepts and skills
previously learned. Once esch wesk is a good schedule for elementary
school. This cen be done orally in the primary grades and with a written
exercise sfter symbolic representetions have been mastered. Since al)
operations arise from combining, separeting, compering and part whole
relaticns, as soon a3 the operation symbols sre understood, these operations
should all be presented at the same time in the written review exercises.

It is easier to do this at the beginning levels with orally presented review
activities.

It is exiometic for gcod tesching that past learnings should ALWAYS be
integreted into new learning activities.




LEVEL TWO
GETTING STARTED

READ the Level One Teacher's Guide, and Mathematics Their Way as
background and for information about what children have done before. Also
read The Piaget Primer, or a8 similer work to understand the theory
underiying the program.

MAJOR IDEAS AND PROCESSES emphasized during ihe year are COMPARING,
COUNTING, CLASSIFICATION, USING PATTERNS, NUMBER, NUMBER OPERATIONS, PROBLEM
SOLYING, PLACE VALUE, EQUALITY, FRACTIONS, CORRESPONDENCES, GEOMETRY, LOGIC,
ESTIMATION and MEASUREMENT.

COMPARING will involve comparison of weight, quantity, volumes, ereas,
parts of wholes, number properties of collections and properties of shapes.

COUNTING will include counting activity for 5 minutes or so each day.
Counting, counting on, counting back, skip counting, decade counting, and
counting by hundreds are all needed. This should be integrated with
estimation by having students estimate amounts prior o counting or
calculetion. At the end of this level, children shouid count fairly large
amounts accurately, and use the counting number sequence words.

CLASSIFICATION will be related to the lenguage of logic - AND, OR, NOT -
and will emphasize similarities and differences in objects in terms of their
properties.

USING PATTERNS will emphasize number patterns and relationship patterns
and will involve patterns of color, sound and shape less than in LEVEL ONE.

NUMBER CONCEPT should build in a systematic way upon number concept
already developed in prior work. Assessment of children’s concept of
number is imperative at the beginning of the year. Other activities to
develop place value, egquality and problem solving will help reinforce number
concept &t numeration. NUMBER STATIONS should be set up at the beginning
of the year. Assessment should determine which number each child should
start with. Stations using UNIFIX CUBES at one, TILES at another, COLORED
BEANS at another, etc., should be used. NUMBER STATION work should help
children internalize the 2, 3 and 4 part combinations and equsl part
combinations of the different numbers.

ERIC R
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PLACE VALUE work should begin with a repeat of the counting on and
counting back activities as done in LEVEL ORE with group sizes smaller than
ten. However, the emphasis should shift to TEN when all children have
mastered "Tenness.” Use Unifix cubes to start with and then gradually
introduce "exchanges” by trading ONES for TENS in base ten form or for the
orange Cuisenaire Rod. Children should look for FIVE combinations and “see”
seven as five & two, nine as five & four, etc. The best way to do this is by
using TEN frames on recording forms and with overhead transparency
activities or using bean sticks with beans glued on in two rows of five.

The usual counting up games and counting back games can be used to
emphasize Base Ten place value and numeration activites.

ARITHMETIC OPERATIONS - Children will still need separating, joininy and
comparing activities with both unequal parts and equal parts. Unifix cubes
and counters can be used to separate a large collection into (1) 2 or mare
unequal parts wn different ways (2) as many parts as possible for a given
smaller size, (3) into equal parts of & given number. These also can be used
to join together {1) wo or more unequal parts and (2) a given number of
parts of the same size. Comparisons of 2 unequal groups should be made
during both 8 difference comparison and a ratio comparison.

The mesaning of addition, subtraction, multiplication and division should all
be firmly established by the end of the year through these activities The
agddition and subtraction will be integrated with place value in Base Ten
through the deveiopment of these computations in Base Ten. The
computation algorithms for multiplication and division will be in later
levels, but must be based in a sound understanding of what these mean n
LEVEL TWO.

PROBLEM SOLVING will involve word problems requiring addition,
subtraction, multiplicavion and division. This is reviewed with small
numbers < ten and continued with larger numbers. More two step problems
are to be used. Non-numeric problem solving using pattern blocks, tangrams
and geotioards should be emphasized to a greater degree.

Relate problems to children's experience. Children should write problems
and create problems for others to solve. To promote problem solving,
arrange challenges with a small gap between the demands of the situation
and application of prior knowledge and skills. Accept whatever problem
solving sfrategies are used, but encourage eac to attempt other vsays tn
solve problems. Problem solving is the primary goal of this program!

ERIC SR
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ALY anteatiy e to e entended toothe use ot Rase Teromateriala The
fMmohasts shouid stiil pe on the rdeas of “less than”, ‘more than', ang “zame
327 as well as genet aling number centences of the farms a+ b+ =
“zavb+ AR anday thyy Ky=ar v bpr o+ ko

FRACTION concept yeveinpment actwity will e ¢ <t nided toz -p.::.:tmq
}mmrn:, and camparing fractional parts o preperation ior Tormal wark with
cemputation vaith rractions

MENTAL COMPUTATION w11l be emphacized along with calculator acteity
Chnidren ahouid develan immedtate recall of "agdtinn tacts ang
‘muitiphication” facts for emaller numbers during the year

SEOMETRY will continue to be emphazized to a qreater degree with actiaty
WVGIVIng two aimensional and three dimensional shapes  Geoblocks,
beeboarags. Tangrame snd Pattern Block sctivities are in large number,

CORFESPONDENCES other than 1-1 correspondence are introduced to lay
qraungwnrk 1ar understanding of ratin Arrangrments of LimDix Cupes wall
lead to sumbolizing correspondences ithe: 4.3 2.3, and carrespondence
Clagsies hhe 2.2, 46,69, 612, elc

LOTIMATION should precede any counting, computation or measurng

MEASURING wall tnvatee hoth m"n—cfﬁndﬁrd and ctandard urits of messgre of
length, area and valuyme  Ueamng numibare Lo represent the recults of
measurng must beantroguced oniy as rm]drpr mdicate readiness 1ar 1
Measuring can pe integrated with place value and other actiyities

AATErR 1AL USED during the year inciude.
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LEVEL TWO: INSTRUCTIONAL PRACTICES

——
.

Most lessons are designed so that introduction is by
demaonstration of how 1o use the materials on the overhead.
Do this and ask enough questions so children know wheat they
are to do. When recording forms or worksheets are involved,
make transparencies of these and show the children how to
record in them.

N

Introduce any symbols slowiy and carefully so that children
know what they represent.

3 Group children into 2's, 3's and 4's as often as possible and
encourage them to learn together and from each other.

4. Recording forms and worksheets should be kept in individual
student folders labelled "My Work in Mathematics.”

9.  When children are working with materials, walk around and
abserve what they are doing. Ask questions of a leading or
probing nsture to stimulete their thinking. Avoid “playing
teacher” and telling them how to do something until they
have had sufficient time to work it out for themselves.

6. Children learn from their mistakes. Don't penglize them
for "good™ mistakes that indicate an idea that just hasn't
matured yet. Children get right answers for wrong reasons
and wrong answers for righl reesons. You must be able to
distinguish between these.

7. Flan for storage of materials in open locations where they
are accessible to children. Use storage containers like
plastic ice cream pails, gallon milk bottles and boxes made
into drawers. Teach children to be responsible for getting
materials out to work with, policing the work areas for
dropped materials and for putting materials awsy These
are LEARNING materials and children must understang that

8. Feel free to develop homemade “analogues” of the
commercial materisls suggested.

ERIC 10
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RSSESSNENT RECORD
for

Hlothematicion:

Assesusent: “Please count for se.” Circle the Joargest
nuaber in the seguence the child uses correctly.

Date: Number Sequence

beloe ten 11 12 13 14 15 16 17 18 19 20
30 40 50 60 70 80 90

190 110 120 (srite in)

Date: below ten 11 12 13 14 15 16 17 18 19 20
30 40 50 60 770 80 90

100 110 128 {(erite in)

Date: belos ten 11 12 13 14 15 16 17 18 19 20
30 40 50 60 70 80 90

100 110 120 {erite in)

ERIC H
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Hothemat ician:

HAssessaent: “Pleose Lount These.” (rationel counting of
objects. CLircle the largest pusber in the set the child
correctly counts.

Nuaber Sequence Hoves Touches Nental iy
Objccts Objects  “Tnuches®

Date: below ten 11 12
13 14 15 16 17
18 19 20
30
{(srite in)
Date: below ten 11 12
13 14 i5 16 17
18 19 20
30

(erite in)

Date: beloe ten 11 12
13 14 15 16 17
18 19 20
30

{(srite in)

ERIC
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Totheacticion:

Rssessment: HNusbers “Fnorn”™ - o/l parts cosbinations.
Lirlce the lorgest nusber on that date.

Hﬂng_lﬁil___ﬂnll_lﬁal_r_“__ﬂnnhﬂn
l

Date: §7 89101 1213 14
153 16 17 18 19 20 21 22

23 24 {(write in)

Dote: o 7T 8B 91U 11 12 13 14
15 16 17 18 19 2n 21 22

23 24 {erite in)

Date: 678910111213 14
15 16 17 18 19 20 21 22

23 24 __ {erite in)




Hathesotician:

fssessment: Mriting Lounting Sequeace in Other Bases.
Check the base carrectly eritten te a “full house” {largest
2 diyit valve.)

Three|Four {Five [Six [Seven|Eight| Nine |[Ten | Comuent:

Date:

Dote:

Date:




flolfremmral fciam:

lheck thase

Assessmenl- Kecogrnilian of feamelric SHepes.

recogrired ar differenireted rrom alhers.

s S ot U Al 5 Ut St st

e et

riangle! Square| Circle | Rectangle |Parallellogram | Hexagon

h.

cang

[

o ——— — —— - —
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LEVEL TWO
COUNTING

Throughout the year the children should have two or three minutes of orsl
counting every day, supplemented by rational counling of objects such as

UNIF1¥X cubes.
ORAL RATIONAL
Counting up as high as Counting out increasingly
as possible large collections:
Counting back from a given one at a time
number two at a time (count twos
Skip counting by twos* obtained)
Skip counting by threes three at a time (seme)
Skip counting by fours four at a time
SKip counting by fives* five at a time
Skip counting by sixes six at a time
Skip counting by sevens seven at a time
Skip counting by eights eight at a time
Skip counting by nines nine at a time
Skip counting by tens* ten at a time
*particulariy important Count on from a given
Count of f by twos, cube in & long link.
threes, etc. Count on starting with the
——th cube
Find the th cube from the
left
Find the th cube from the
right

Q l'()
ERIC
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LEVEL TWO
NUMBER CONCEPT |

At number stations, use recording forms with space for 4 addition number
sentences for each part-part-whole relation generated. Also include equal
part recording forms, ie 12=3%x4;12:=4x3;3x4=12:4x3:-12
Examples of these are attached. Any number concept development activity
to be used with a group from LEVEL ONE can be used as seen fit. These
supplement the NUMBER STATION work. The lessons given below supplement
the LEVEL ONE kinds of lessons and those that can be found on pages 237-
240 of Mathemstics Their Way. Any of these can be modified or extended
upon. Number concept work should continue throughout the year with ever
increasing numbers.

LESSON ONE:

On the overhead projector, place objects, eight to twelve in number so
children can see them. They are to write the associsted number sentence on
the 1ap chalkboard and hold it up for you to see. Encourage them to write
these in as many ways as they can. Some suggested arrays for eight:

ioNaNe Q0 @]
PoC oo oTate Fo¥o¥e) 00 0a00
cC0ONno O O 1
00 OO O o §
o o
o o

Repeat this with a different number for a different lesson.

LESSON TWO:

Choose a number for the day, i.e eleven. The children are to use UNIFIX
cubes and a given number of operation so the end resuit ic eleven. For
example: 37+ and 2 "-", Stostar{ 5+8-3+5-6+2=11,

Vary (1) the starting number, (2) the ending number, and (2} the number and
kinds of signs for seversl new lessaons.

LESSON THREE:
Use the Master provided to make overhead transparency "ten frames”. First
put these on the gverhead one at & time so children Jook for the totsl < ten

o 1y
ERIC
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15 7 FOR EXAMPLE

when they can quickly identify all numbers < ten, introduce the ten frames
two ot a time. Remind them that ten is TWO fives, so they should (1) look
for two fives to make a ten, and (2) the extra counters to add to the ten.

Example:

\ 2(5)=10+6 =16

.0.0__/5

®
S—
8

This is excellent mental computation practice and reinforces work being
done with base ten place value.

LESSON FOUR:

Introduction: This is a lesson that can be done several times during the year
by using different numbers. Have a number for the day, ie. twelve. Give each
child the "number for the day” number of UNIFIX cubes, tiles or other
countable. Ask t! children to group these into two groups. Write the

starts for sev ' “umber sentences on the board.
12 = =
12 = =1

Ask the children to give you numbers Lo complete these that show their
groupsings: 12=9+3;12=210+2:7+5= 12, etc. Then ask them to group
their objects into three groups and write the same kinds of sentences as
before. Press them to find s meny different groupings for twelve as they
can.

Activity: Pass out paper and have the children try to fill both sides with
number sentences for the "number for the day.” Suggest they write some
with both "+" and "-" signs.

15
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Attached are Masters for recording forms for using beans {o learn numbers
greater than ten. After assessment shows children have internalized
number so that all part-part-whole relationships are known, and the
relationship of & number to numbers less than it are known, advence them
one number at a time at the nurnber stations. You can also use the genersi
recording form for UNIFIX for this,

l 1y
ERIC
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LEVEL TwWO

ZERD AND NUMBER CONCEPT

Background: The Liltie HHen hhe wWesn? There has been sttributed o Helen
MacDonald Simmons and appeared ir: Mathematics and Humor, a publication
of NCTM:

Arithmetic’'s hero
The fat little zero

He’s nothing at all, you say? %7 m\_,/&

Then come with me /)
| want you to see
Our hero at work and at playl

222222 With One, when he flirts
~ A At the 1e”t of her skirts

- He's done nothing st all, has he.
j )
L

when he stands at her right
. \ _,3 He's given her might -

Ten times as great is she

&o
o

EKC
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Add him to One

And nothing is done

Each word that | say is
true.

LN

The same you can say

when you take him away

It's the easiest thing
you can do.

=N
~
Y,

5
¢
g

’_\ /_\ But the damage was
(L / T - ¢ o done
x b} When he multiplied
One
She completely
vanished they say.

1] The same he

would do

Tc aThree
(I aiwo

~n them all
gu

J-\
v X " - F ) the
b} K_/ same way.

L' He treats

EKC
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Teke warning and never
Try to be clever - 7
Division by zern don't trust.

I'm warning you now
it matters not how
Your answer will blow up and bust!

Emphasize the use of "0, as an additive and subtractive identity, and later
its role in multiplication. Be sure that children write the related "0"
sentences, when writing the part-part whole sentences for a given number,

eg. for SIX.
6:-3+3 I+3:=-6
bz=2+4 2+4:=6
6=4+2 4+2=6
6=-5+1 5+1:=6
6=1+5 i+5=6
6=-0+6 0+6=6
6=H6+0 6+0:=06

Following are Masters for recording forms to use at desks or number
stations when students are using beans and UNJFIX cubes for part part-
whole development of number concept.

,EC 2 ‘e
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LEVEL TWO

PATTERN ACTIVITIES

Background: Children will have had considerable experience with cupying
patterns, making patterns from sound stimuli, and extending patterns in
Kindergarten and Level One. At this level patterns should be integrated with
other areas - number patterns, place value patterns, counting word patterns,
etc.

Suggested Pattern Activities: These are over snd above those recommended
for Kindergarien and Level Bne. Any of those could be repeated or modified

Number Patterns:

1. 1,3,5,7,9.. 32,6812
2. 1,3,6,10,15, 6 5,10,1520..
3.1,24578. 7.4,8,2,16...
4 2468 8 6,12,18..
Dot Patterns:
A wosr
& 1z
(& 2\)

ERIC
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Everyday Patterns:

O ! cent
O O Z cents
OO0 3 cenrs

O 3 cents
O: ) 10 cans

IS cevwrs

OOOO) #eems QOO
O s cents OOQ O 20 renTs

O O b cents ete.
OOO 7 cems
() OOQ scems

Toothpick Patterns:

. /\ /v m //\/V\/ efe

ere.

Clover Leaf, Nut, i eaf Patlerns:

* $$ *$$ ere

3 6 9

24



Handshske Patterns:

efe.

e |2 2]
ﬁmdm:v[

p
— A E (@30 11003 CannecT ing dots)

Tearing Paper in Halves:

tears LO !: ' b4 3 efe.

|0 1z |+

Ordering Patterns:

colors ! 2 3 ete.
orders } > 6

Pattern Block Puzzles:

Fettern Black Froblems 1or Frimery Feanie”
The Fatltern Fectory”

Ereglive Fublicstrons

Stair Patterns. (blocks or tiles)

I——] ere.

ERIC 20
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LEVEL TWO

PATTERNS: TILES

LESSON ONE
Introduction: On the overhead projector, use tiles to begin 8 number
pattern:
—
O l [

Have the children build this psttern with tiles. Ask them to make the next
step in the pattern (Prediction). Make the next step:

—

Ask the children if this is what they made as the next step (Verification).
Discuss the pattern and how it is being generated.

Activity: Have the children make seven elements in this pattern. Monitor
their work. when they complete this pass out the related worksheet to do.
Ask guestions like, "How do you add to each tile shape to get the next one in
the pattern?”

©

ERIC
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LEVEL TWO

PATTERNS: CUISENAIRE RODS

LESSON ONE

Introduction: Usz overhead versions of Cuisenaire Rods - ten or twelve of
them. Make a pattern of them. Example:

Point out you used 6 rods Trace around these to show the outline of the
pattern.

[ ~—

Activity: Hand out the recording forms and Cuisenaire Rods. The chiidren
are to (1) make s pattern with 5-10 rods
(2) trace around the pattern made on the recarding form
{3) print in the number of rods used
Exchange these outline forms so children have the chence to snlve several of
. the resulting rod puzzies.

&3




LEVEL TwWQ
CLASSIFICATION

Malerials to use are any that have recognizably different properties - color,
shape, length, size, area, number of heles, textures, etc If children have put
together “Treasure Boxes™, these can be. used.

Intraduction: This is to give children en experience in distinguishing
likenesses and differences in the properties of objects. These may be in the
nature of physical properties ar properties related to the use of the objects
The important thing to remember is to let the children decide how to sort
the objects because of & likeness or difference that they have recognized,

Use two objects and hold them up. You may put them on the overhead
projector if they are suitable for that use. Ask the children how they are
ALIKE. Discuss these responses. Ask them how b * DIFFERENT. Discuss
these responses.

Activity: Have the children take a collection of objects from the treasure
boxes or pass out buttons or other material to be used. There should be
more than three of each kind such as three similar buttons, three similar
keys, etc. The totel number including the several kinds should not be more
th=n fifteen or sixteen

Generally start by sorting into TwO groups, observing which properties are
chosen and whether that property is retained until sarting1s complete,
Aafler much experience sorting into TWO groups using a variety of
properties, the sorting should be done into THREE groups

Questione to sck:

How are the objects in esch group alike?
Hovr are the objects in each group different®
What are the difterences between groups?

Children of this age should see hkenesses and differences that accur one af
& Lime quite easily, for example, the same nurmber of buttonholes hut
ditferent chapes They will not a< eas.ly see the joint presence of two or
more hknesses, such as the ssme color AND the same shape.

bO
e
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Observe how many can. Do not push those wha can't inta trying to <ee thisaf
they do not do 1t spontanecusly. Such multiple classification (AND) develops
slowly. Some will do it at this time. Others will s they become ready to
after enough classifying experiences

Use the worksheet and have the children draw in objects that have been
sorted into esch group. Be sure you orally desc-ibe what they are to do
Don't depend on their reading the directions. Spend some time talking about
how the things wn the groups are ALIKE and how they are DIFFERENT Have
the children describe these liknesses and differences as bect they can.

Related Lessons: Classifying experiences of this kind should be done
occasionally. A good ided is to have children sort each NEW material when
it is first introduced. Use the sequence - two groups, then three groups, or
four or five, if that seems appropriate.

A major goal 1s to eventually get them to recogmze MULTIPLE
CLASSIFICATION - the joint precence of two or mare properties - red AND
square.

During Ister stages, have children draw the objects put into each group
using forms such as;

RWN/FP ! GROUP 2

Spend 8 1ot of time talking about, vith the children - SIMILARITIES (4LIKEY
DIFFEREMCES, AMD

Chldren should al=o be able to use the either-or meanng of OF
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The objecte within the boundaries sre EITHER red OR blue - none is red AND
blue.

Children should classify a collection of objects once every two weeks or <o
at LEVEL TWO to build upon the work in LEVEL ONE.



LEVEL TWO

CLASSIFICATION: SHAPE

S ————a———

LESSON ONE: Cut out several different shapes as shown:
YNNG
[ ]
) = =
! .
7 < (5

Place these on the overhead. Tell the children you wish to sort them inlo
two groups. "How should | do this?” When the children suggest a way, do
it and discuss. Ask why one left out doesn’t go into a particuler group.
“Should thisonebe in________ group?” After heving discussed this first
sorting and pursued the properties that could be used, ask the children for

a DIFFERENT way to sort the shapes into two groups snd continue as in the
first case.

The purpose is to get children to identify the ways in which these common
shapes are alike and different and to YERBAL!ZE these.

Full Tt Provided by ERIC.
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LEVEL TWO

CLASSIFICATION: CLASS INCLUSION

LESSON ONE: rfeke a Venn diagram on the chalkboard or on the overhead as
shown: (Use your own city and state)

Minnesota

Questions:

1. Does someone who lives in Duluth live in Minnesota?
2. Do all peopie living in Minnesota live in Duluth?

3. Can someone live in Duluth and not live in Minnesota?

4. if | live in Duluth, then

{complete the sentence)

5. Can | live in Duluth and not live in Minnesota?

ERIC 3..
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LESSON TWO: Use other inclusion relotions si=h os:

Animals

Pets

—_

Cats /

o TS
il
Family Car
Sister Ford

with similar questions asked.

o :g J



LEVEL TWO

CLASSIFICATION: LOGIC: ATTRIBUTES

LESSON ONE

{ntroduction: If you have ASCOBLOCS, use 'ransparency versions of the
large pieces - twelve of them. Make a transparency 3 x 4 or matrix (see
master forms). Show the children all of the blocks and then place 3 blacks
on the matriz. Example:

Pick up one of the remaining pieces and show it. Ask the children where it
should go on the matrix. Repeat until all pieces have been placed. Discuss
why the pieces are placed where they are placed.

Activity: Pass out worksheets and blocks and have groups of 3 or 4 chiloren
work on completing the matrices.

If you have attribute blocks use 8 4 ®x 4 matrix and only the large
transparencies of the blocks. Do as above. Example.

ERIC It
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LESSON TWO

Introduction: On the overhead, place an atiribute piece. Next to it place &
piece that DIFFERS on just ONE attribute Example:

® differs ONLY in SIZE

Ask the children if another piece differs from the Large Red circle in just
ONE way. Elicit the idea this could be either SHAPE or COLOR. Place the
piece they suggest on the other side.

ORON

©
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Activity: Group the children in threes or fours with the worksheet and a set
of sttribute blocks. Have them continue the train until ail blocks are used.

The attached form can be used to print attribute blocks on heavy colored
paper or light colored board like railroad board. There are 4 shapes of 2
sizes and as many colors @S you choose to use.

ERIC
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LEVEL TWO

ATTRIBUTE BLOCKS (Similsrities & Differences): LOGIC !

LESSON ONE:

Background: The best materials to use at this level to introduce children to
the mraning of "AND", "0R" and "NOT" are logic blocks in the form of
ASCOBLOCS. The solid polyethyiene materials have color, shape, s1ze and
thickness. Restrict these to two attributes to introduce the ideas to
children. Initial activity should have emphasis on SIMILARITIES AND
DIFFERENCES between the objects in the collection.

Introduction: Use overhead transparency materials that are like the
ASCOBLOCS. The children should have the large, thick ASCOBLOCS - twelve
of them. Place one of these on the overhead. Ask the children to hold up a
piece that is the SAME shape as yours. Discuss this. Isolate the pieces nf
one color, 1.e. red. There will be red pieces that are of four different shape
- circle, square, rectangle, triangle.

Ask the children to hold up a piece that is the SAME color as yours. Discuss
this.

Ask the children to hold up a piece that is a DIFFERENT shape from yours.
"How many shapes are there DIFFERENT from yours?™ Do the same with
color.

Activity:
A Heve the children sort their ASCOBLUCS into two groups.
1. Could they do this? Why or wiy not?

B. Have the children sort their blocks into three groups.
1. What property was used?
2. How are the blocks in the same group DIFFERENT 7
3. How are the blocks in the same group ALIKE?

C. Have them sort the blocks into four groups and explore the seme kinds of
guesiions.

D. Use the balance of the time to have them make composite shapes of the
blocks, see which have a dimension in corman, which it together to make
another shape, etc.

ERIC
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LEVEL TWO

ASCOBLOCKS (NOT). LOGIC 2

Introduction. Piace a loop of string oh the overhead. Arrange the large thick
simulations in transparency ilm so 8l] squares are INSIDE the toop and
other blocks outside Ask the children to use T'W0 words to describe those
outside the loop. Reinforce "NOT square” when that comes up.

Activity; Give the children string loops and large thick ASCOBLOCS (or large
if they are cardboard facsimiles of the ASCOBLOCS so thickness cannot be
represented). Have them place the tblocks inside and outside the loop Lo
camplete the worksheet.

The pupil book has pages invalving simmlarities and ditferences and &
recording sheet for this lesson.

©
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LEVEL TWO
ESTIMATION

Children need to have experience in ESTIMATING quantities Before they find
accurate guasntitative values of any kind, ALWAYS ask them to estimate the
outcome first. The count of things in a collection - on a surface, in 8
container, etc, the measurerents of length, area, volume; the heights or
depths of things, the durstion of time are all results that should first be
estimated.

Estimating can be combined with graphing Some examples:

1. Estimate the number of tablespoons of sand, salt, rice, etc. in @ jar
Group the estimates into decodes and qraph with cards having the estimates.
Repeat with different cize jare.

2 Estimate the number of small cups of waler, juice, nectar, that will be
poured Trom a container and graph. Repeatl with different cize containers.

3 Estimate the number of UNIFIX cubes to go around the edges of a table.
Graph estimates form into tens and ones and record actual number

4. Estimate how high a ball will bounce. The estimates can be marked on a
lang vertical sheet of wrapping paper.

5. Estimate the number of washers needed to balance a piece of fruit, a
block of wocod, etc. and measure.

6. Estimate how long a frain or link a given collection of UNIFIX cubes, or
paper clips or plastic links will make.

7. Estimate how many sidewalk "blocks” are on the way from home t9
school. Graph both of these estiristes and the counts that the children bring
back.

6. Estimate the number of inch cube blocks thet would 11t into an open top
box - then put them inio it

9 Estimste how Jong it would teke to do comething - pile up a given number
nT blocke, Tink together a given number of UNIFIY cubes, etc Uce a
rngtronome or swinge of a pendulum to mark the time

ERIC 3
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LEVEL TwO

ORDERING

LESSON ONE

Introduction: Illustrate how to use a balance to decide which of twuo
objects is heavier. Either a hopper balance or a beam balance is to he used.
As an illustration show the chidren 2 blocks from a geoblock set that are
uniike, but not too different in weight. Ask the children to estimate which
wiil tip the balance in a direction you specify.

s
T

weigh the blocks and then place them in order with the lighter on the left.
Tell the © iren they are to find a balance and 3 objects &t the stations set
up. The ..e torecerd the order in which this should be placed by weight.

Activity. Set up a balance at each of five stations with a different
collection of 3 objects at each. Label the yellow pattern block "A", UNIFIX
or MULTILINK link of cubes "B", 8 ceramic tile "C*, a base ten long "D", &
washer "E” and a geoblock “F" Arrange these as fellaws:

STATION 1 2 3 4 )
ITEMS ABLC ABD B.CD B.U.E DEF

Pair the children. Each team is to go to each station with the recording
form and decide the weight ardering of the objects.

Follow Up: Compare the results. Seek explanations for why they crdered as
they did. Is there any way they can use what they found 1o order four of
them? five of them? all six of them?

o 4
ERIC
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LEVEL ONE AND LEVEL TWOD

USE OF SYMBOLIC FORMS

Children cannot use symbols or attach meaning to symbols without

(1) Development of the related concept through extensive experience at
the concrete level;

{2) Careful stlachiment of symbols to the concepts; and
{3) Generation of symbalic forms to show understood concepte
prior to interpretation of symbolic forms. The relative smounts of tim= to

be spent at each stage of this learning of the use of symtuls is shown
below:

Concept Connecting Generating interpreting Responding

Development Symbols Symbeolic  Symbolic to Symbolic

ot the Concrete to Concepts Forms formsin form with
5o 70 76 167, N me:tfr;;ils sgrribgl .

Technically: numerals and +, -, =, elc. are "signs.” They become symbols
when the user has attached these to concepts, so that they symbolize for
him some resa! situation.

41



LEVEL TWO
NUMBFR SENTENCES: SOME GAMES

LESSON ONE:  Put Together Game

This is similar to the hand games in Mathematics Their Way. It should be combined with
oral problems that you give and for which children arrange materials and give number
sentences orally and in writing.

MATERIALS NEEDED: Counters (beans, UNIFIX cubes, wooden cubes), workmats, recording
forms.

The bame: The number of counters used is at the option of Player 1. The children
exchange roles. The children work in pairs. Player 1 takes a chosen number of counters,
she puts some into each hand under the table or behind rer back. Then she shows the
coritents of one hand. Player 1 describes these. Then rlayer 1 shows the cantents of the
other hand. Player 2 identifies these and orally describes what number of counters that
Player 1 started with.

Example: Player |

- aa
Player 2
“five” “plus four” "equals nine”

when the mechanics of this game are mastered, introduce the workmats and numeral
cards. Player 2 now:

1. orally describes the c1ange; and
2. places numeral cards on the workmat

©
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Example: Plager |

® | 2
B

Player 2

"five” "plus four”

"equals nine”

B0

2.6 -

when the children have connected numerals and operstion signs to the numbers and
changes in this way, introduce the recording form. Now Player 2 will:

1. orally describe the change; and

2. WRITE numerals onto the recording form.

Example: Player 1

0

Player 2:

@
B g

“five” "plus four”

e
H

“equals nine”

87098 -C

45



1. Player 1 closes the first hand after Player 2 has orally described the contents and the
sequence is repeated in the three stages.

xample: (connecting level) Player |

® @ 6 @

Player 2
“five” “plus four”
)
§y. 0 - 0| Ly 8 -
/r “equals nine”
Player | Q\) +[@ = %} +@ = |ls]

Player 2: Writes numerals on recording sheet

e o ———

2. Player 2 extends one hand showing the number of counters. Player 2 describes the
amount. Player 1 extends the cikier closed. Then Player | opens that hand and Plager 2
describes what was in the closed hand.

Example. {connecting level) Player 1

® @ ©
Y‘-\h} [".—( :. -:.
\%: /’ R:- r:,;z'

pry
. "

. 4]
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Player 2
“five” “plus?” “equals nine”

&.07 080700 -E

Player 1:
@

e

o

Player
.6 -B

LESSON TW0; The Combine Game

This game is to be coordinated with the oral problem activities done with the entire
class. It is designed for pairs of children. It gives experience with both kinds of combine
problems. It is adapted from activities in Mathematics Their wWay.

MATERIALS NEEDED: Counters (beans, UNIFIX cubes, wooden cubes) “window frames” cut
from construction paper or poster board, recoiding forme.

Tne Gome: The game is to t : played with a given number, e.g. 5. Thus there are "Six”
games, "Ten" games, etc. The given number of counters are placed in a line on the desk
between the two players. { A dot card could also be used). Player 2 closes her eyes.
Player 1 places the window frame so as to partition the row of counters into twa parts,
and says “Peek.”

45

©

ERIC

Aruitoxt provided by Eic:



™
la.s
=
&

) “five plus three equals eight”
e
hd or
“three plus five equals eight”
a
e
2
®
e
place frame then says,
"Peek”
Player 1 Player 2

When the children consistently identify the part-part-whole relationship orally,
introduce the second window freme and numeral cards.

Now Player 2 must (1) orally describe the relationship and (2) place numeral cards to
show the relationship: Example:

3
2
¢
)
+
o 4
]
| J
)
7
Player 1 Player 2
Places window frame over “three plus four equals seven”
counters and places numeral cards on
yworkmat
4

©
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When children see this connection of parts connected by "+" to make the whole, introduce
the recording form. Now Player 2 describes the relationship orally and WRITES the

numersls on the recording form.

Example:

3
L
®
®

+

. 4
)
)
(]

7

Player 1 Player 2
1. "three plus four equals
seven”

2. WRITES numerals on the
recording form

Extension: Flayer 1 uses 8 solid window and rerninds Player 2 of the total number of
counters. Player 2 recponds as shown.

Example: (concept level)

a
| ]
L
a2
"The total is eight” “The missing part 1s four”
Player 1 "Four plus four eguals eight”

(connecting level)

©
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- . o
“the total is eight”
Player 2:
9 @) &)
0 ] @
4 Gl 4] ]

:

“The missing part equals four”
“Four plus four is eight”

When this is well thought through by the children and cards are placed correctly,
introduce the recording form for Player 2.

Example:
Player 1
0 @ €
. . .
® : :
o - ®

"the totsl is eight”

45




®
IEl
]
<Ih4 + 4 + 4

8 8
"The missing part is four”
“Four plus four equals eight”

Player 1 should vary placing the card, ie.

oo @
oes s

®e8 e,

oe
o000

This activity leads to (1) a vertical writing of the addition and ( both kinds of Combine
problems.

LESSON THREE: The Take-Apart Game
This is similar 1o the hand games that are described in Mathematics Their way. Itis

played in pairs by the children and should be combined with using materials to solve
orally stated problems that involve separating.

MATERIALS NEEDED: Counters (beans, UNIFI¥ cubes, wooden cubes), recording forms.

The Game: Each game is played with a given number of counters, e.g. 7, so there are "five”
games, “eight” games, etc. The given number of counters is placed on the desk between
the two players. Player 2 closes his eyes. While these are closed, Player 1 covers some
of the counters and moves them to the side, keeping them covered. He tells Player 2 to
open his eyes. Player 2 must describe yhat happened : “You took 4 from 7 because there

are 3 left.”

Q 48
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Example:

N (ﬂg You took 4 from 7 because
Co
o there are 3 left

Player 1 Player 2

when this goes well, introduce the work mat and numeral cards. At this connecting level,
Player 2 will:

1. orally describe the results; and
2. place numeral card to show the amount "taken away."

Example:
® g 5
o 4 E’%g 71 - ﬂ = 3
Player 1 Plsyer 2 orally describes and places numeral cards as shown

and places 4 on the hand. When children are connecting these symbaols well, introduce
the recording forms and Player 2 writes the numerals on this farm.

7-(5& - |3
!

Player 1 Player 2
1. orally describes
2. writes numersls on

A recording form
@ 3¢

The chmidren should exchange roles so that each pair has equal time as Player | and Player
2.

S0
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You must judge how much this game must be played by how well children freely write
number sentences in response to your orally stated problems. If there is any difficulty
with Change 2, 4 and 6 problems, then more of this game activity is needed.

LESSON I'VE: The Difference Game

Introduction: Prepare an overhead transparency of the warkmat for The Difference Game.
Introduce the game as follows:

A- B = c

Place a link of ten UNIFIX cubes on each of A and B. Have the children do the same on their
workmats. Ask the children if the number in A is the same as the number in B. Turn the
projector off; remove three UNIFIX cubes and turn it back on. Ask the children how many
cubes are in your hand. Tell them that this is "the difference” between A and B. Ask them
how much more is in A than in B. Ask how much less is in B than is in A. Ask the children
to write the number in A on the recording form.

MATERIALS NEEDED: 2 colurs of UNIFIX cubes per pleyer-pair. A 2 color split board, a
lamenated recording form.

The Game: Each game is played with links of a specific number of UNIFIX cubes, e.g. 5.
This number can vary from one game to the next so that there are “FIVE" games, "EIGHT"
games, etc.

The players sit on opposite sides of a desk with a split board between them:. Player 1
puts @ 6-link of cubes on the dark half of the mst, which should be to Player 2's left.
Behind his back or under the desk, Player 1 breaks off some cubes from a second 6-link
and places the remainder of the link on the white side of the bosrd. Player 2 is to
mentally compare the two links and state "the difference between ({larger) and (smaller)
is )

o1
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Player 1 shows the link in his hand to check the answer. Example at the concept level:

“The difference between
B 6 and 4 is 2.°
Player 1's placement Player 2's oral response
of the links on the
board

The players should be encouraged {o place the two links side by side to check the sccurscy
of the comparison:

—

—

52
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Exemple: (connecting level)

B ol
Player 1 Player 2
“the difference is 5", “the difference between B
places the link on the and 3 is 57, and places B
board and arranges in the empty space on the
numeral cards as shown recording form

on the recording form

Al the symbolic level, this can 8150 be done by writing numerals on a recording form.
Several recording forms would be required.

Player 2 places the link (9, for example) on the dark half of the sphit board. He breaks off
8 link from another 9-1ink and shows it in his hand to Player 2, saying "the difference is
(4)." Player 2 arranges numeral cards on the workmat form at the connecting level and
writes into a recording form at the symbolic level.

53
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Example:

-’

| I O O O O O

Player 1 Player 2
"the difference 1s 4° “the difference between 9
and S is 47, and places
numeral card 5 in the
empty box

This game should be used as often as necessary depending on the children’s responses to
orally given problems. If they have difficulty writing correct number sentences for
Comparing! problems, more of this activity is in order.

The following black line masters are for workmats to be used for these games and
worksheets to be used as a fo:low-up to the games. The pupil book contgins several
examples of these worksheets. The master is for you to make any additional exercises as
you see necessary for the class or for individuals.

o4
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LEVEL TWO

Introduction: As you tell a number story involving addition or subtraction,
show the children on the overhead how to use objects to represent things in
the problem.

Example: "John had eight game disks for the computer.” (Here are John's
eight disks):

O Write
o
o 8
O O
o
O
O

“John gave some of his disks to his sister.” (Cover up some of the objects):

O Write
O

o 8 -

“John had only three disks left.” How many did he give to his sister?™

Write

8 - = X

The children should have leminsted poster boerd or 1ap chalkboards and
objects such es UNIFIX, tiles, etc.

As you read them number “stories”, making sure they are exposed to all
FOURTEEN kinds that lesad {0 eddition and subraction over the year, have
them srrange materials to represent things in the problems and write the

ERIC



number sentences arter each “story”, then have them hold up the number
s¢.tence written so you cen see these.

Don't be in 8 hurry. 1t will take time for children to use symbols .o
represent concrete objects.

Accept EQUIVALENT sentences that have "+ and "-" in them to represent the
situation. Have them circle the number thet is the answer to the question in
all cases.

ERIC
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LEVEL TwWO

DECODING NUMBER SENTENCES: INTQ MATERIALS

Background: After children have learned to write number sentences to
represent arrangements of real materials and operations with resi
materials, they can begin to decode number senterces into arrangements of
materials and into actions upon material. Any countable materials can be
used for this. Vary these - UNIFIX, beans, etc.

Introduction: Write a numeral on the overhead projector or chalk board.
Ask the children to show this many with their materials. Then write a
second numeral and ask them to shaw this. Then write an operation sumbol
between, "+” fci- example, and ask the children to do something with the
msterials to show this. Then write "=" and ask the children to suggest o
number to number sentence.

Write an incomplete number sentence and ask the children to do something
with the materials to show this and suggest the number 10 completie the
sentence. Pass out the worksheet and have the children use materials to
show these and complete the sentences. Walk about and observe what
children are doing and that the number sentences are being correctly
interpreted into materisls.

Examples:
2 +112 =7
&teps } 3 Z b |
00000 é— o0 Q000000
steps ! 3 2 .

Extensions: When base ten representation is understood, introduce
representing sentences having two-digit numerals with base ten blocks.

S
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‘ LEVEL TWO
OMP N FORMS

Background: Children should be adept at changing a horizontal computation
form {(number sentence) to & verticel form and vice versa.

esson une

Introduction: Write an open number sentence on the chalkboard. Ask the
children to complete it. Then write the same “fact” in vertica) form and ask
children to complete it. Poini out that these two forms show the ssme
number relationships. Give severs’ such examples, then have the children
complete the worksheets. Have counters available for them to use in doing
this.

Examples:

Horizontal Vertical

2+3:=95 +3

6=5+1 +

B+5=-13 +3

In using vertical computation forms, children should be encouraged to "look
for a ten”, i.e. 2 from the 5 slong with B make ten so 3 from 5 is left and the
result if ten + three or 13.  Attached ere masters for forms to use to
develop exercises that will have children go forth end back between
horizontal number sentences, and vertical computation forms. The pupil
book hes severs! of these that are already prepared.

ERIC o8
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LEVEL TWO
EQUALITY

Background: Children will have had some experience with the three kinds of
equality experiences 8t Level One, but this must be more extensive at Level
Two.

Any countable, uniform meaterial - UNIFIX cubes, beans, buitons, bottle caps,
wooden cubes - should be used. Split boards should be made. These can be
the reverse side of the Place Value boards used early in the year.

SIDE ONE ~ OBVERSE SIDE

........

--------

........

........

........

........

........

........

........

When children are Tamilier with the base ten blocks these can be used in
equality activity also. Differing numbers of objects should be used - eight
one day, fourteen on snother, etc.

LESSON DNE: The same number of objects are placed on both sides of the
equelity bosrd. The LEFT side is kept constant. Children group the RIGHT
side into TWO groups in as many different ways as they can and write 8
number sentence of the form: 8 = b + ¢ each time.

Things to chserve:
Use of symbols - numerals, + =
Correctness of number sentences

Question children about meaning of "seme as” and “equsls.” Emphasize thet
the two sides of number sentence are two ways of writing the same number
1.e, 9" and "5 + 4" e e two representations for the same number.

?
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Extensions: Have the groupwed side put into THREE groups with number
sentences generated into FOUR or FIVE groups with number sentences
generated into EQUAL groups with number sentences genersted.
Examples of number sentences:

12=7+0 12=5+47 12:=29+43 12:=10+2

12=8+4 12:=4+8 12=3+49 12:z=2+10

12=11+1 12:=2+11 12=-6+6 12:=2x6

12 234445  12=2+42+8 12 = 34643

12=243+4+3 12=4x3 123x4 12 6x2

12=12x1  12=1x12
LESSON TW0O This lesson involves keeping the RIGHT constant and grouping
the LEFT side in a variety of ways es in Lesson One. Examples of number
sentences:

4+453=9 5+4=-9 6+3:-9 3I+6=9 2-7-0

742=0 B+1=z9 1+8=9 09+0z0 2+3+4=-9

1+5+3=9 3Ix3-9
LESSON THREE: This lesson involves grouping BOTH sides, sometimes in the
same way such as TWO Groups snd sometimes in different ways such as
LEFT into two groups and RIGHT into THREE groups or into EQUAL groups.
This lesson provides for the greatest flexibility in use and really shows
Children how many different ways the same number may be expressed.
Continually point out the two sides of the number sentences are names for
the SAME number. Examples of number sentences:

4+2=5+1 1+42+3=1+5 4+5:-3x3

B+5+1=22+42+3+5

LESSON FOUR: This involves using place velue represented numbers on one
side ~ LEFT or RIGHT, and counters, grouped or ungrouped on the other. Some

'EC 60
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examples of split boards show the variety of experiences possible with this

7

.

activity:
( o
X | xx
X = xaxx
XXNXX
XXX
\, J
4
X | anx
X | xxx
X = AR
XX
L XX
/ N
PERE
 J—
XXX
\ XX Iy

22-3 x3+425+4
22-94+13

20+42=9+ 13

13-9+4
13=3x3+2x2

10+43=3x3+2x2

12-443+5
10+42=T7T+95

LYY

M M

94+45=10+4

245= 14

Altached are masters for recording equality bosrd activities end generating
number sentences for equality relations. These are also included in the
pupil books.
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Foilovwing are examples of addition and subtraction problems as used
in Level One.. Use larger numbers in these. Theij exemplify the fourteen
situations that give rise to these twD operations

Also included are & smaller number of examples of multiplication and
division problems that involve joining, separating and comparing. Create
others like these as the need arises, adjusting number size to retlect what
stﬁdents are capable of handhing. Also included are some multi-step and
ingre than two number problems as examples

& gqood resource for good prroylem solving situations that emphasize
ail of the strategies - quess and check, use of tables, making lists,
grawing pictures, searching for patterns and determining operations to use
from numberless lanquage problems are the Froblem Solving books by

Charies and Lester that Addision Wesley publishes.
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LEVEL ONE ¥
INTRODUC ING WORD PROBLEMS

introduction: Children must know which operations are suggested by
language used. Actions such as joining and separating are suggested by
certain language, while static situations involving part-whole and
comparison are suggested by other language.

Children should be introduced to these uses with problems that have no
given numbers in order to concentrate on the meaning of the language.

LESSON ONE: Children should have 1ap chalkboards and UNIFIX cubes. They
are to write the operation symbeol, "+", or "-", {0 show what they think
should be done with the given guantities in the problem on the lapboard and
hold it after you have read the problem.

Read each problem slowly to the children. Observe the operation symbols
displayed and discuss each problem to find out why the children are writing
each operation sign.

Problem Ore: "Charlie found some nuls. Jane gave him some more nuts. How
many nuts did Charlie have then?”

This is a simple joining and + shows the operation to be performed on the
numbers had ssnw been given. The form is:

b= or =R +B

LESSON TW0: “"Bobbie had some marbles He gave part of tns marbles to
Jackie. How many marbles did he have left?”

This 1s 8 simple separating and "-" shows the operation hm’;mg the twu
given quantities. The form is:

A-B-= or =f - B

LESSON THREE: "Billie had some soda pop straws. His sister gave him some
more. | know how many Billie had then. How many did his sister give hirn?"

This is & missing addend situation:
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R+ '=B

Since it is 8 joining, some children will write "+". Others may realize what
must be done with the given A and B and write "-". Ask the Children to
explain why they wrote what they did and discuss these differences.

LESSON FOUR: "Charlie Chipmunk gathered some nuts. He gave part to his
sister and had some 1eft. | know how much he had left. How many nuts did
Charlie give to his sister?”

This is a separating of the type:

R - = B

The separating is shown by "-" and "-" is performed on the given quantities
so either way the ~hildren should show you "-".

LESSON FIVE: “Corrine found some berries on a plent and put thent in a pail.
Paul gave her his berries to put in the pail. | know hevwy many berries were
then in the pail. How many berries did Corinne have to start with?”

This is of the form:

"+" shows the Joining and "-~ shows what to do with Aand B. This will
require extensive discussion, with some small numbers for examples.
Perhaps the use of chips on the overhead would be needed.

b4
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Add three chips:

"Now there are five chips. How many are under the cerd?”

LESSON SIX: "Polly had some stuffed animals. She gave part of these to her
sister and counted how many she had left. How many did she have to start
with?®

This is 8 separation of the form:

The separation is shown by “-". "+" shows what to do with the known
quantities, so children again might display etther sign. Discuss thic. Do an
exempie on the overhesd if needed.

C)qoo Chips under a card

Lift the card slightly und remove o few

ERIC
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Lift the card to show how many are now there and ask the children how
maeny were under the card at the beginning.

LESSON SEVEN: "Susie Squirrel found some red leaves and some brown
leaves for her nest. How many leaves did she find altogether?”

This 1s a simple part-part whole with NO ACTION indicated The form is:

R+B =

Children should show a + to indicate combining the parts to find the whole.
If need be, show a 2 calor UNIFIX link and compare this with the language in
the problem.

<ESSON EIGHT: "Charlie Chipmunk had some red berries and some blue
perries. | know how many red berries he had and how many berries he had
altogether. How many biue berries did Charlie have?”

This is a part-part whole where a missing part must be found. 1f children
fully undersiand + separate parts, they will write "+*. Some may write "-"
to show what to do with A and B in-

R+ = B

Again you may hzve 1o make a row of chips on the overhead:

BECEDL
]

Cover the red with 8 card before showing the display. "Some of the row of
chips are red and some are blue. | have six chips 1n all. How many of the
chips are red?”
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+4 = 6 shows this, but 6 - 4 will qgive

the value.

LESSON NINE: “while picking berries, John saw some bears. Patty saw
fewer bears than John. How many more bears did John see?”

This 18 finding the difference in g comparison and - will

show this.

H - B =

If necessary show a red cute 1ink and a shorter biue cube hink to model this,

LESSON TEN: "There were some robins in a tree  In another tree were some
bluebirds. There were more bluebirds than robins There were how many
fewer robins?”

This i= another find the difference comparison
(R -B = }, but with the opposite comparison

lanquage. You will hwe to really spend timec
contrasting these two situations.

LESSON ELEVEN: “Katie has some flowers. David has 3 more flowers than
Katie. | know how many David has. How many flowers does Katie have?”

Thig is 8 comparison where the difference is given and the smaller must be
found so - will show this. You may have to model this with UNIFIX links.

David
Katie L

“There are 3 blue cubes and 2 more blue cubes than red cubes How many red
cubes are Lthere?”

LESSON TWELVE: “Freddie Fox put some teaves ina pile. Frannie Fox had 4
Tewer leaves inher pile. How many leaves are 1n Frannie Fox's file?”




This again gives the difference (4) and the larger quantity, so - 1s ihe
operation to find the smaller quantity. Again you may have to give severs]
examples with "'more than”, "fewer”, "less than" language.

LESSON THIRTEEN: "Tony had some boxes. He had 3 more boses thap Tom. |
know how many Tom has. How many does Tony have?”

In thic comparison the difference and the smaller quantity are given, 50 + is
ineeded to find the lerger quantity. Use UNIFIX links end several additional
examples to distinguish this from the two previous cases.

LESSON FOURTEEN: "Susie Squirrel has some sunflower seeds. She has two
fewer than Charlie Chipmunk. | know how many Susie has. How meny does
Charlie have?”

Again, the difference and the smaller are given, so + is used to find the
larger. The difference is in how the comparison is stated A compared with
B, or B compared with A..

Those problems in Lesson One, Lesson Two and Lesson Seven have proved to
be easiest for children to interpret correctly. Those in Lesson Three, Lesson
Six, Lesson Nine, and Lessor Fourteen have proved to be the most difficult
for children just beginning scne -t and well into third grade, when
reversibility of thinking is inore likely to be found. Work harder on these
more difficult situations for the children.
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LEVEL TWD
MORE WORD PROBLEMS:

Background: Al erithmetic operations ere based on joining, separating,
recognition of part-part-whole and compering. Some joinings involve
questions thet require subtraction; some separatings involve questions that
require addition, etc. There are 14 basic and different addition and
subtraction types that result from using twao quantities, either equal or
unequal.

Part-part-whole

__________ Lrmmmmmmme
S N
Operat ion Needed on
Known Hanted Sentence Known Quantities
R,B C [J=R+8 Addition
B),C Other Part
Afor B) =[] + B Subtraction
JOINING
f B C

% join to to give | 7,

Operat ion Needed on

Known Want ed Sentence Knoen Quantities

R,B C R+ B =D Rddit ion

a.c B A+[]=¢ Subtract ion

B:C A [J+B-=C Subtract ion
Q. 63




SEPARRAT ING
C A B

% toke away Z%Z results in

Operat ion Needed on
Knoan Hanted Sentence Known Quantities
C,A B C-A8 =[:] Subtraction
C,b A ¢ -[]=8 Subtraction
A,B C - R=p Rddition
CONPARRING
A

1) "less than” language used to
describe "d“.

B
i1 2)"more than" language used to
rd L n g
S describe "d",
Known Hanted Sentence Ggerution ngded on
Given Quantity
A,B d AR-B=4d Subtraction
A,d B AR-O=4d Subtraction
B,d A -B=4d Addition

3 for each of (1) and (2), totalling 6 cases.

There are 16 basic and different muitiplication and division types. Those
that ere primerily part-part-whole, inining, separating and comparing

activities involving EQUAL groups being joined and sepsrsted are described
below.




severagl
Part.....Part-whole (equal parts)

S s , S S S T is the whole of
,22325} ’iéﬁé;; these equal parts
n of these

Operat ion Needed on

Known Hant ed Sentence Given Quantities

s,n T T=sxn Hultiplication
s,T n T=3sx[] division
n,T s T=[]xn division

JOINING (several equal sets)

8 8

s s Jjoined to give 1
L]

7 of these

Operat ion Needed on

Knoen Nanted Sentence Given Quantities
S, T T = sts+s4, .5 Hultiplication
or
T =8 xn
” _
8,1 =3 x[T] division
n, t S T =[:] X n division
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Separat ing (into several equal sets)

separated into equal s} L3
T ,
sets to give 5 s
s s
7 of these
Operat ion Needed on
Knowr Hant ed Nupber Sentence Given Quantities
T,s n T=sx[] division

This is the "measurement” interpretation of division - T
is measured by known s

T,n s

T = X n division

This is the "partitive” interpretation of divisiin - T
is separated in "n” sets of unknown size

n,s T

]
=
»®

multiplication

Comparing

r is RATIO of x x's to 3

or correspondence of x's with[ | 's

e e
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Known Hanted Nusber Sentence Operat ion Needed on
Given Quantities

MoH, r D:%;—or Ny:N2  division

N, e N2 P | or N1 division
]

HZ, r N r = Q opD: ‘-'2 pultiplication
N
2

Children should have experience with all of these situstions that involve
part-part-whole, joining, separating and comparing both unequal and equal
quantities.

Have them arrange the meterials used in response orally given situations.
Emphasize what language indicates comparison or looking st existing part-
pert-whole &nd 1anguage that indicstes sctions of joining and separating.
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LEVEL ONF

WORD PROBLEMS WITH NUMBERS

introduction: When the fourteen Jessons with the situations leading to
addition and subtraction have been done often enough so that children can
recognize when + and - need to be used in esch cese, start using numbers in
these situations.

PROCEDURE: Children should have UNIFIX cubes to use to represent
quantities in the problems.

Stege 1: Read the first problem slowly. After the children have used the
UNIFIX cubes to find the answer, call on one child to give the snswer orally.
Ask the children whether they added the two numbers together or subtrected
one from the other. Ask them to give a number sentence for you to write to
show whot is happening in the problem. Reinforce the meaning of the
symbols. Proceed with other problems from the other lessons. Circle the
number that snswers the question in each case in each number sentence
written.

LESSON ONE (1) LESSON THO (1)

2+1=03) 6-1=0

LESSON THREE (1) LESSON FOUR (1)

2 +(6)=8 4+ -(D=2

LESSON FIVE (1) LESSON S1X

7=(3+ 4 @-2=7 08 7-0-2
LESSON SEVEN (1) LESSON EIGHT (1)

6 =3 =09 9 =3 +(6)
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LESSON NINE (1) LESSON TEN (1)
@=-7-307-3=@ (-06-50m8-5=03

LESSON ELEUVEN (1) LESSON THELVE (1)
@-3-=1 5-@=3

LESSON THIRTEEN (1) LESSON FOURTEEN (1)
7T-3=0@® ®-4-=208

Chiidren should learn to always show the “difference” number in the
comparison alone on one side of the number sentence. This provides (1) a
focus on airierence descriptions “more then", “less than’, “fewer then”, and
(2 a consistent approach to the comparison.

Stage 2: Use the recording form supplied.

Read each problem slowly once after instructing children to concentrate on
the question and finding the number thet answers it. These should be
entered on the recording form. Then reed the problem slowly 8 second time
after instructing.children to think of the number sentence that shows what
is in the language of the problem. This should be written in that space.
Thirdly, have children circle the number in the nv~*er sentence thst
answers the question in the problem.

These number stories should be presented Lo children st least once each
week. Below are some exemples of number stories that can be used to
perallel each of the fourleen situations. Many of these were developed by
Nancy Berg and Carol Dyson, two primary teachers in Dututh, MN. You can
develop similar stories of these 14 types to ure. Mix these up so children
get 3 or 4 different situations during esch math period. Take time to
discuss each. Show the correct number sentence on the overhead, with the
correct number circled.

LESSON ONE:
1. "Kris brought two crayons to school. She found snother one in
her desk. How many pencils did Kris have?”

2. "During the first fall, the Pilgrms built 2 big log cabins. In
the spring, they built 5 more Jog cabins. How many cabins
did they builg?*
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3. “Donnie took 3 tree ornaments from the Christmes box. His
mother gave him 4 more to hang on the tree. How many tree
ornaments did Donnie have to hang?”

4. "Jack made 4 paper snowflakes. Tom gave him the 5 he had made.
How many paper snowflakes did Jack have in 817"

3. "Jodie had 2 red candy hearts. Jane gave her 6 more candy
hearts. How many candy hearts did Jodie have then?”

6. "On Maydoy there were 7 kites flying in the sky. Then Fred's
class sent their 2 kites up. How many kites were in the
sky then?”

LESSON TWO:

1. "Charlie Chipmunk found 6 seeds. He gave 4 seeds to his mother
to eat. How many did Charlie have to eat?”

2. "Tom has o box of B crayons. He gave 2 crayons to Sue to use.
How many crayons does Tom have left in his box?"

3. "Indians who visited the Pilgrims had S bearskins. The gave 4
of these to the Pilgrims. How many did they have 1ef{?"

4. "Joyce found 7 toy soliders in a box. She gave her brother 4
to hang on the Christmas tree and saved the rest. How many
toy soldiers did she save?"

5. “Pedro made 8 snowballs. He threw S at a can on the fence. How
many did he have left?"

6. "Jill bought 7 velentines. She gave 6 to her classmates.
How many did she have left?"

7. “Sem’s kite needed more bows to f 1y. She had 9 bows on her
kite's teil. She gave 5 of them to Sem. How many bows were
1eft on her kite?"

LESSON THREE:

1. "2 school buses were parked by the school. Some more buses
came and parked. Josie counted 8 school buses par~ed. How
many buses parked late?"
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2. “The Pilgh‘ms have 3 sacks of corn to plant. The indiens gave
them several more sacks of corn. The Pilgrims planted 6 bags.
How many sacks of corn did the Indians give them?”

3. "Dan brought home S decorations made in school. Ann gave him
those she had made in school when he got home. Dan hed 8
decorations to put on the tree. How many decorations did Ann
give him?”

4. "Tommy has 2 pairs of boets. His brother gave him those he had
outyrown. Tommy now has 4 pairs of boots. How many pairs of
boots did his brother give him?

9. “Jerry hed 3 velentine suckers. Mack gave him some more. Jerry now
has 7 valentine suckers. How many valentine suckers
did Mack give him?~

6. "Gary's bows on his kite tail numbered 4. He added the bows Sue
gave him. Now there are 9 bow~ on Gary's kite. How many bows
did Sue give him?~

7. "Fennie’'s mother put S candles on the birthday ceke. She saw
she needed more so she put those on the cake. The right
number of candles is 8. How many more candles did she put on
the cake?”

LESSON FOUR:

1. "Sophie Squirrel gethered 4 scorns. She hid some under 8 log.
She put the other 2 acorns in the nest. How many acorns
were under the log?”

2. "The teacher had 6 erasers. She gave 1 eraser o each child
inrow 3 to use. She has 2 left. How many children are
inrow 3.

3. "Dan had 8 pieces of tinsel. He gave some to Ann. He has 2
pieces left. How many pieces did he give to Ann?”

4. "Bennie made S snowmen. His dog knocked ~ome snowmen down.

Two snowmen are still standing. How many snowmen were
knocked down?”
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5. "Selly has B yalentines. She senl some o her friends. Now she
has 2 valentines. How many valentines were sent to her
friends?”

6. “Francie hed 7 pieces of birthday ceke. She put some in the
cake saver. She gave the remaining 3 pieces to her friends.
How maeny pieces were put in the cake saver?”

7. “Tom picked 9 dendelions on the way 1o school. He dropped some
on the way. He gave 6 dandelions to his teacher. How many
did Tom drop?”

LESSON F1VE:

1. "Chuck picked some hazel nuts. His brother gave him 4 more
hezel nuts. Chuck hed 7 hazelnuts to bring home. How many
hazel nuts did Chuck pick?”

2. “Paul brought his marble sack to school. His friend Barnie
gave him 3 more marbles. Psul now has 8 marbles. How many
morbies were in his sack when he came to school?"

3. "John brought some bread 1oeves to the Indian village. They
already had 4 loaves. The Indians shared 7 1oaves of bread.
How many did John bring?”

4. "Sally had some dried cranberries on a string. Terri put 3 more
cranberries on it. There were 9 cranberries when they put
it on the tree. How many cranberries did Sally have at the
start?”

9. “Mike hed some knit ceps. His grandmother gove him 2 more. Now
he has 5 knit caps to wear. How many did he have to begin
with?"

6. "Kim hed some valentines. She made 3 more in schoo! and had
B valentines to give to friends. How meny did she have at
the beginning?”

7. “Some kites were flying in the school yord. Tom sent 2 more
into the air. Then there were 9 kites flying. How many
kites were there at the beginning?"

B. “For her birthday Jane received some bows. She put these with
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the 4 uows in her drawer. She has 8 bows now. How many bows
did she get on her birthday?”

LESSON SIX:
1. "Susie Squirrel gathered some acorns. She dropped 2 on the woy

to her nest. She placed 7 in the nest. Huw many did she
gather?”

2. "There was & stack of books on the class table. Mary took 3 of
them. That left 2 for Fred to choose from. How many books
were on the table at the start?”

3. "The Pilgrims put some wild turkeys in a pen. They took 3 to
give to their India friends. Then there were 6 turkeys in
the pen. How mar 4 turkeys did the Pilgrims put in the pen?”

4. "when John went to buy tree ornaments he saw 8 box with several
in it. He bought 2 and counted 6 1eft in the box. How many
were in the box to begin with?”

5. "Several snowflakes landed on Susie’'s mitten. She watched 5
melt and 3 were left. How many snowflakes 1anded on her
mitten?”

6. "Some valentine candies were in 8 dish on the table. Steve
took 2. when Jane came by she counted S5 candies in the dish.
How meny candies were in the dish to begin with?"

7. "Some kites were flying. After 3 were pulled down, 6 were
still flying. How many were flying to begin with?"

8. "Some presents were in a pile on the table. When his mother
gave Tom 2 of these, S were left in the pile. How many were
in the pile st the start?”

LESSON SEVEN:

1. "Chuckie Chipmunk had 6 red berries ar . 3 green berries. How
many berries did Chuckie have?”

2. "Jesnne has 3 reading beoks and 2 coloring books. How many
books does Jeanne have?”

3. “when the Pilgrims and Indians had their first dinner together,
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there were 4 pumpkin jries and 2 epple pies. How many pies
did they have?”

4. “In making a wreath for the tree, Janet used 3 red loops and
S green loops. How many loops did she use?”

5. "Kari has 2 red scerves, 3 white scarves, and 1 blue scsrf.
How many scarves does Kari have?”

6. "Tom had 2 heert valentines and 4 lace valentines. How many
valentines did Tom have?”

7. "Gary found 2 fielder's gloves and 1 first baseman's glove.
How many baseball gloves did Gary find?"

8. "Willie received 6 presents wrapped in green paper and 2
wrapped in white paper. How many presents did Willie
receive?”

LESSON EIGHT:

1. "Bruno Bear found & bush with 9 berries. 3 were red and the
rest were green. How meny berries were green?”

2. "Henging in the closkroom are 8 jackets. 2 are red and the
rest blue. How many jackets are blue?"

3. "On the Thenksgiving table were 5 bowls of vegetables. 3
had squash and the rest had corn. How meny bowls had corn?”

4. "Ann had B Christmes tree ornements. 6 of them had sparkles
and the others had no sparkies. How many of the Christmes
tree balls had no sparkles?”

5. "Tim has 6 psirs of mittens. 2 pairs are wet and the rest are
dry. How many peirs of mittens are still dry?”

6. “Of the 7 jelly beens in & dish, 5 were red and the rest were
black. How many jelly beans were black?"

7. "9 birds were.sitting on the fence. 3 were blue and the rest
brown. How many brown birds were on the fence?”

B. "All of Joyce's 7 presents were wrapped in colored foil. 2 were
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in silver foil and the rest in green fo1l. How many presents
were in green foil?”

LESSON NINE:

1. "Charlie Chipmunk saw 7 bears. Susie Squirrel saw only 3 beers.
Charlie Chipmunk saw he'r many more bears than Susie?”

2. "Sue has 2 papers to bring home. Tom has 7 papers to bring
home. Tom finished how many more papers than Sue?”

3. “For Thanksgiving, the Pilgrims had 6 turkeys and 3 fish.
They had how meny more turkeys than fish?"

4. "The Christmas tree light set hed & blue lights and 4 red
lights. How meny more blue lights were there?"

5. "Jim made 3 snhowballs and Fred made 6 snowballs. Fred 11ade
how many more snowballs than Jim?"

6. "Kelly received 6 valentines and Jolene received 4 valentines.
Kelly received how many more valentines then Jolene?”

7. "when Jack and Sally went to pick f lowers, Jeck found 9 daisies
and Sally found 4 buttercups. Jack found how many more
Tloyrers than Sally?”

8. “Jean and her twin sister Joan received birthday presents from
their friends. Jean got 8 presents and Joan got 6. Jean got
how many more presents than Joan?"

LESSON TEN:
1. "5 blackbirds were in one tree. § crows were in a second tree.
How meny fewer blackbirds were there™?

2. Bill brought 3 toy cars to school. Jim brought 6 toy cars to
school. How many fewer did Bill bring?

3. Al of the children went berry picking. The Pilgrim children
picked 3 baskets of berries. The Indian children picked 5
baskets of berries. The Pilgrim children picked how many
fewer baskets of berries?

4. The Christmas tree had 8 red lights end 6 blue lights. There
81

ERIC

Full Tt Provided by ERIC.



were how many fewer blue lights?

9. In their snow fort, Pet stored 3 snowballs. Betty had 6
snowbells stored. Pot had how many fewer snowballs in the
fort?

6. When the teacher distributed the Valentine mail, Sam received 4
and Jean received 7. Sam received how many fewer valentines?

7. Sue had 9 fresh daisies and Sam had 6. Sam had how many fewer
fresh daisies?

B. Tom had 4 candles on his birthdsy ceke end his brother had 9
candies on his. Tom had how many fewer candles on his cake?

LESSON ELEVEN:
1. Charlie has 3 nuts in his pail. Susie has 4 more nuts than
Charlie. Susie has how many nuts in her pail?

2. when the class went to the gym, the girls had 4 rubber balis.
The boys hed 2 more rubber balls. How many rubber balls
did the boys have?

3. At the first Thanksgiving the children played games. The girls
played 5 gemes. The boys played 3 more games than the girls
played. The boys played how many games?

4. The Christmas tree had 3 presents with bows underneath. The
presents without bows were 3 more in number then those with
bows. How many presents were without bows?

5. Tom's team had 3 practice pucks. Sue's team had 4 more than
Tom's team. How many hockey pucks did Sue’s team have?

6. Joyce found S dandelions. Kristine found 3 dandelions more
than Joyce. How meny dandelions did Kristine find?

7. 4 school kites had red ribbon tails. The kits with biue ribbon
tails were 3 more than this. How many kites had blue ribbon
tails?

8. On her birthday, Tanye received 5 gifts. Janet received 2 more
than this on her birthday. How many presents did Janet
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receive?

LESSON TWELVE:
1. Charlie had 5 acorns in his pail. Susen had 3 fewer acorns in
hers. How many acorns did Susan have?

2. Jir brought his set of 7 toy soldiers to class. Tom hac 4 fewer
soldiers in his set. How many were in Tom's set?

3. For the first Thanksaiving, the indian children picked 6
baskets of berries. The Pilgrim children picked 2 fewer
baskets. How many baskets did the Pilgrim children pick?

4. A Christmas tree had 9 red lights. There were 3 fewer blue
lights. How many biue lights were on the tree?

3. Patty’'s snowman had 8 buttons. Jean's had 3 fewer buttons.
How many buttonrs were on Jean's snowman?

6. Sem received 7 valenti. es. Sue received 2 fewer valentines.
Sue received how many valentines?

7. Tammy found 5 dendelions. John found 1 dandelion less than
Tammy. How many dandelions did John find?

8. Tom and Gail had birthdays two days apart. Tom's cake had 7
candles. Bail's cake. has 2 candles less than Tom's. How
meany candles were on Gail's cake?

LESSON THIRTEEN:

1. Susie Squirrel has 7 animals in her family. She has 3 more
animals than Charlie has in his family. How many animals
are in Charie’s family?

2. Jean ha~ 6 peanuts. She has 3 peanuts more than Pam. Pam
has how many pesnuts?

3 Indian children looped 7 poles. This was 3 poles rore than the
Pilgrim children looped. How many poles did the Pilgrim
children loop?

4. Tom's chair had 9 presents on it. This was 3 rresents more than
Jane’s chair. Jane had how many presents?

&3
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3. The Lost and Found Box in Room 10 had 8 pairs of mittens. This
was 3 more pairs than Room 12 had. How many ps': . of
mittens were in Room 12's Lost and Found Box?

6. 8 valentines had fiowers on them. This was 2 more than the
valentines with hearts. How many velentine